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REGENERATION OF DAMAGED OCULAR TISSUE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a porous support 
body prepared from a biodegradable polymer for regenerating 
and curing damaged ocular tissues by being embedded in a 
damaged ocular area. 

SOLUTION: The porous support body for regenerating 
damaged ocular tissues is prepared from one or more kind of 
biodegradable polymer selected from among a group including 
a polyglycolic acid, polylactic acid, polycaprolactone, 
polydioxanone, polytrimethylene carbonate and a copolymer of 
these. The support body has a porous diameter of 1 0-800 um 
and a porosity of 50-99%. The support body is embedded in 
damaged ocular tissues i.e., a cornea, a conjunctiva or a 
haptic, thereby regenerating and curing the ocular tissues 
without causing any side-effect. 
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(57) [Hijft]- 

ttSJt frtt, # y ^ y = — ;um. *k y «jk # y * 7° o 

«SlO~800/i nrCfc 9 , QB^tf 5 0 ~ 9 9 




1 

[#lffMc©$£ffl] 

?L@/S S 1 0 ~ 8 0 0 (iBt?fc t) % SKi^aS 5 0 ~ 9 9 % 

[ff*Jl4] •^co^ffiica^— yy, 1 7/Vn yi, 

n&m i sa«»s^c 

[OOOl] 

[0002] 3Eic*#:^(^ *%w\z. *°y ^y a- 
v. #y h y ^i^*/^*— h&tf";frb©*fi-s- 

^kSSii^axfc, sioagw 1 0~8 0 0 nm-e 

[0 0 0 3] 

[&3fe©Kftf] 8BJ*fi£ft:«fc:*|f[ (sclera) £J;t)H 

*n-C*5«9, Sm©iW»g|3#{i, ft^ilig-r-SHII (corn 
ea) £ S«ig*£ U E©rtSB0>lMgfil*Tji 

|g$tlfc@^(75|gS^ (conjunctiva) £ "Tflffig $ ftT^ 

[0 0 0 4] 2mm-efet) s 

ttl¥3-Utv\, ftSMKUWKttJMFd'fcl), *SfP£*B 
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tt**fc@IK-*-<5!js, 0*i**!i«ai-ff5 4:aHS (sea 

r) ««4WV\ 
[0 0 0 5] £*3ftfc3l*SrJi&ifc-r5fcHu — jRWfc 
fit, JE^fe«5tLT«Mt-f 5*jSfe*s*?|ffc^?jifl*i^fT 

/r^-7'y^-i/3yyy (Stevens- Johnson) MM 

(SMJe) fcy©^#fcftHWcIfcLJ&V\, AIM 

\ct^t>h-r, *tzmfcmzi&#)mtf#%\z.{&\/^ a. 

10 V. Chirilab, J. Biomed. Mater. Res., 28, 745, 199 
ftRt LTffl^fe;ft,5ttW<0£fls*gH4 (biocompatibi 

lity) #q»vc&P>f\ £fW!*lfc©»G^j!8*li^fc» 

OR 5, 836, 313^-, E. Perez 6>) (WfFXiR 1 #fl8) 
te&KllIt (=>7-^y) tt Rny^ (hydrogel, tK 

affl*iifcig*tt6v\ ^ui»ti«^*ttaA# < &v 

^•9HA/-ev^^v^^jg) t^©^*SIt5 r 

0fcS#ff 116, 143, 315^-, M.X.Wang?5#fig) <M 

30 tv>5PSIf^&5„ 

[0 0 0 6] iiflf **bfc||JKSri|&«i-5*lfet^ 

^■ett>s:v\ fife, ffimnhzmmz&HLtz^ rtc 

[0 0 0 7] i£3fe, ±4Wl¥fti« ^XJW (scaffold) 
^ (tissue engineering) t)>$fcA;\Z.M9Z£tlX\<^£ 0 ' 

.(porous) *ft*fflv^fe*u, -€:©rt^rgPic»^#^L 

ffiSii, SJfffcD^lt (pore) t^XOM, 

fl-tfXtfBWfcftfc < ©W^^itfr $ fix 

^-®§fl$tL-CV^5 (R. C. Thomasonfe, Adv. Polym. Sc 
50 i., 122,245, 1995fc£#fi&) (*#ff ^CSfc 2 #fi8) „ 



3 

PtTfet?, ^ffl^fift^K^S^HTV^ (L. Germain 
P>, Pathobiology, 67, 140, 1999ft £*#!$) (#i(#fF 

ii3$i) „ 

[0 0 0 8] mz±ftM&Mtt7- 1 LTtt, # V if V => 

[0 0 0 9] r<Z)i 5ft#?Ltt^M£i: UTtt, 
W»«l^iWlr (fiber mesh) SrfflV\fctK XJ±£»lti 

[ooio] ft*^)¥tt*^f-S«N*©«il 

(tissue compatibility) fC^Efr-CV-'ftttftff ft Pj-f , 

ft # ^-eniJB a* ft* l x j*« -r s m imm 

LftfttUift feft^K®, 

^©atafctos c-CHfiis^^^^5i^ftSi)^-e^s 

bg><®.m£tiX^Z 0 

[0011] ^TLtt^^ffttM^SiffffclllB^* 

(wetting) ) &'J>t£\/\ 

[0 0 12] Mffi, k7*oyi, ^ MJ" 

ft^rfe-C^^k-fbi- -S^^fe (J.Gaofe, J. Biomed. Mater. 
Res., 42, 417, 1998ft £f#$0 (IMWPXift 4 #flg) 

Xtt^iSS^S:^— r>r^^L-Cffiffl1-5*jfe (M. 

D. M. Evans J. Biomed. Mater. Res., 56, 461, 20 

oift^#if) mmnfrxffi 5 #$o fc^aMMrsai-cv 

So 

[0013] ft3»s^*uia^riift-*-sa*i:*iiso4 
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«##iJ^*^g^^-f t©TfttftV\ * 

© f -e t §gi^«?L@ t &$#m&o ^*^-r s #s 

(-SSftS*-Cfe9, ^^SWciiigS^fc (inter- 
connecting) «igT*fc3i, l*jg|S*-? 

[0 0 14] ±lEtf><£ 5ft£##ttBS# : f L «rfl!v^C#?L 

It^* (nonwoven mesh) (CfiSI^^#< % SMI* 5 

io #)l?tti«^©W^ttl§»^ r.tti-fi^?Lftv^ 

ft LT * + * X >f V ^ Lfcft 

*U TR^^Sr^m^i-tSiSStfclffi (solvent-ca 

sting/particulate- leaching method) T\ ^llfc^GDIr 

t^Wm (porosity) fctfi-5#?Ltt*3ft«:#3ri:# 

[0015] £f>M£K#^?$i-T^ 

? A tf * - h (gHi^fl^iiifi©* i RJC 

20 ji-a- tx^ h y y * x 15 , ^rwmRSr-ABS^ ufc 

(gas foaming/salt leaching) , ift'^^-O^"^ 
«*E»«/*0?Wktt (emulsion) ^WWWfkLX^m 
mmtfc%m£-tZ>%im&%Lm& (emulsion freeze- 

drying) , mft?<D#mMm&m^mimKxi$mM 

M (phase separation) (C ± 5 #?Ltt3tif #Sr»iti-5 

ffi^-iife, WH^^fflbftv^jfeirLT^^fttiS 
30 aifei«fE©Rlfc^^ Sr^^ttS^l' SEA LfcfL 

*T^Pf %^i-SS£E^t^3gfe (high pressure ga 
sexpansion) ft iT^a^^tl/tl/^So 
[0016] 

[#fF^TiSC 1 ] *H#fFH 5 8 3 6 3 1 3 ^-BJ^f* 
[WWXIR2] *H#f^6 1 4 3 3 1 5^lB# 
[^Wff^itl] - *!J7 (T. V. Chiril 

a) rv?-v— ^-/P • Or? ■ /^^f^*^ • 7f 

y T/t' • y D"^ — ^ (Journal of Biomedical Material R 
40 esearch) J , (*H) , 1994^F, H28#, p. 745 

7~-)V ' is— • hvyy (R. C. Thorn 

ason) Pj, \T K^^^ • 4 > • • -y-^m>'^ 

(Advances in Polymer Science) J , K-Y^ s 1995 

#^ ^122#, p. 245 
[^#fF^3] • v>-t— > (L. Germain) 

Pj, r^y/Wtn-^ (Pathobiology) J , (Xj 

X) s 1999^, ^67#, p. 140 
[^#fF^Ci»4] i?^^ 'jj* (J. Gao) E>, ' Tv>^- 

50 (Journal of Biomedical Material Research) J x 
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OfcH) , 1998^, fJ42#, p. 417 

[^#fF^Cife5] . — • ^M. . ^,<^x (M. 

D. M. Evans) fc, r$?+— j-;V • ir? • 'M Jr* f ■< 
• -77- V TJV • y ir— =f- (Journal of Bioraedical 
Material Research) J % (t^H) , 2001#s ^56# s 
p. 461 

[0 0 17] 

[0 0 18] *3&BJ?# b fi, yi)^/* #7° 

~8 0 0 /i nrefo 9 , £l?£^7)^ 5 0 ~ 9 9 %XtbZ>£ 
[0 0 1 9] 

y v^^rlr/ >\ *°y h!)^f l/y^/^-fMi 

^Hltti«^/5^M3g$nfc s ^|#;o?L@^i 0 ~ 
8 0 0p ( £ <9 L < filft 50-6 0 0* mXfo <0 s 
^fit^^J 5 o ~ 9 9 %, J; V) ft t. L< itm 7 5 ~ 9 7 

"t^-Sc 30 

[0020] BtaicoJ: ffl.m,T.¥M£.m&tiZ>±ft 

nm^MM^^wmtmmxh v > iagfc*H-5£ 
^-t-aais^rt # isXffcM-fzfflmmzmn l& w*ifi 

w^RTJz.fih(D^m^wxh^ a *'y^y3^i 

< T^I^#t5©C 6 ^- ^ - i ^&g-t- 

0* L< ttltl 1 0, 000 — 500, 00 
0-efoi9, i<9$J*b<(i^]l 5, 000 — 400, 0 

oot-W, ft 

[0 0 2 1] t^oT, ^BJ»#?Ltt^#:^^^T 50 
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7^h^) , #y =>-^m/i>**y-; » , * 

y (^y 3-/HI/ > !l > f uv*^- h) , *°y 

as/^T-P^^hy) , #y (%m/i?**D-y 
» , *y (?Lift/ h y y^ui/*yw^- h) , *°y 
W^py^hy/mtyy) , #y (*yay^ 
hy/h y ^^uv^yu^'^- h) x\*?y =— 
?L^, *7"P7^>y, mt/y^ RUhU^^-u 

So /Ky (%m/?v , ^y (^y=< 
-W*^B7^ fy) , s^y (fL^/Ty^n^ 

[0 0 2 2] 4fc*|&^©#?U±^:^ft:fc*5V^TH:, ffl 

BS©7LStt, iK)l 0~8 0 0/zm, «t <9 $f * L < tt*tJ 5 
0-6 0 0 A<m-efet9, ^Rt*tt, »50~99%, ± 
"9$f*L<tt^j7 5-9 7%7?*>3 0 *»d>«^ilO?LS 

[0 0 2 3] r©± 5/^-a-)*S;^^ffl^T#?LttS» 

ms-nfoBm^^mu-t^^t^x^^. ^<d<pxm 

5. WIBO^iS^fi, 
Y;V^>, ^PP7f;/Ui>,, fh7t Kp 7?y4 

SMSJiiKl 0 . 3-20 5 0 
[0 0 24] S^^#a^ffit-^L^V^©^4 

6 0 0 ^ aRXflfi 5 0-9 9 WA/W-W/oXh Z> 0 

[0025] teJjmx*M& Ltc^m<D^m± 



(5) 



0 . 01-5 S*/fft*%*^{c#?Lt4£J#ft:£Sflf 
[0 0 2 6] fcSV^i, ^flSS^©^ 9 {' 

[ 0 0 2 7 ] roi 5 {cLT«*[Ufc*«Wro#att3t 



fcft, i^stjs cti^* irojpttfc u &si£j£X"c 
asses* lt, a**^fciB*siJfl[ft-tix-e*»r*i 

t 5 C *%tW<v£H®L3Cftfc& if© J; 5 

•So 

[0 0 2 8] *HtLfcrnf>©#?Ltt^f?flE^ MRtf 
ft (in vitro) T?BS^±^aaia (corneal epithelial c 
ell) S.t) ? *®»t*lfflJja (stromal fibroblast) £r# 

f^*tiB, 4P, RtJ«7 BHl#4tS*fcft*» rtt 

tfl&BttWT-KIRISiH&E (^-vh^fv-UV (hemato 
xylin) &itv-y (eosin) ) Sfefe"CSBI^/^WL» M 
IS^)^^$tt/cSSK©*^ELISA (enzyme-linked i 
mmunosorbent assay) ^^feT^i LTlfflJ!&©£SWft?g- 40 

[0029] w*?<Dymmm, wh, mm, nmx\t 

JfcfSLfc 50 
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[0 0 3 0] 

[HIM Tm<DmMM^z.<9%;mw£~g.\cmfcmim 

[0 0 3 1 ] [QL^&mtt&IL&JiWft'DMikRlP 

<*^i> #y a— (p 

LGA) -J&gfflft 

PLGA (M/^!)3^i=5 0/5 0, ^* : 
40, 0 0 0-7 5, 000) £f§ffi (^pp*M) 

(C^ffCtt'* ©^X (0~5 0 u«, 50~100ji 
m, 10 0-4 0 0/111, 400 — 800/zm) fC#S'J L 
fcififc, & : P LGAi&a£©ffi*ifcas-tiX-eh,5 0 : 5 
0, 70:30, 90:10, 95:5 X 5 fcjiS 

tc 0 ^bfhtzMB: OPS : 0. 5~1. 5mm) £ 4 8 B# 

?L@ii 5 0 ~ 8 0 0 v mtfe 9 , Sl^S^tt 4 5-9 8% 

[0 03 2] <^2> /Hy (^J3^|/*/p 
7^r^) (PGCL) -?Lfl5atfgft0!8s 

PGCL (i/y 3^|/A7P7^ 5 0/5 

0, 5j-7-* : 1 3 0, 0 0 0) £ h^xy|:5li/# 
»%-t«$-arfcm, TKiaaPbTffiWftttlS (sonica 
tor) ^££j&£-LT?Ut:£-tffc 0 ^©fUL^M^lK 

frti-eig^tfct, jSEST'Tfft*S > &-C¥*&SBl© 

?Lfl^5 50-8 00/j m-Cfe f9 , Slt*^ 4 5 - 9 8 % 
0 . 5-1. 5mml?&l9, El 1 © «t 5 ^?SBfi*SS 

[0 0 3 3]<^r&3> P L G AXIi P G C L#?Lf4 
£8Pft©Sffi&fC 

<*jfel >-C#E.JifcPLGA#?LttS«#S:0. 1* 

%. , 2 a»% * *m % Yimmc 1 8 mwmn. l -c 

^) o H^^t?0. Hi%«t7yupy 

fc, 0. Ifi*%©n9— ^>1BEjRfc3 9"- ^©1/ 
1 0fi*©¥I^7-^^L-r^Jt^^-e^$ttfc® 
»ffi*»iiL, :tltPLGAJSMiiLT3-T 

^ $ ttfd =3 7 — y^!iWtMLfcPLGA/37 



[0 0 3 4] <jrfe 2 >X~nbKtz PGCL #7Ufc£Jt 

{^-bmmtmm^^-cmm^SLxtn^HP g c 

PGCL/tT/^yl, PGCL/ 
37-^>/fc7*n^ SO!PGCL/37^y 

[0035] i£im3tmfc~-<DmMttmRTyi&&m 

^tl€tb»P L G AMP G C LTBS« 

[0036] mm±.femmiz, ^73^-^ 

*g-±t& (Dulbecco' s Modified Eagle' s Medium) [C 1 %^ 
lOro^I^Jfe*. 1 XMEM7 1 
XMEMfc^^y, lXMEMMl75;MaL 

-T— ^H#%F 1 2IC4 O/ig/ml^vY-yy (gent 
amicin) , 1 5 %4=fl&l/Elfc?f, 5 y g/ml-i V >\ 

0 . 1 /z g/ml =1/7 ^SSSU 5 1 0 ng/ml t 1- EGF^^AP L 

xm& Lfc^^^n^ffiffl 5 'xmmr 

X*3 7tifPfiSt)§|Lit p IS«±^MSSWS«tti 
It^^a&SrflJffl l,tzmM^m (doubling time) <D$m 

8 Mki/Wcm\ mm±.i&miki±M 1 »sst^ 

m (subconfluent state) £^\J 4 

1X1 0 5 fll/ml CDggvgS 2 0 0 jitlSr-^n^ftSmlOig- 
iffi£Atl7c6 fricvlo'V— Kc^SL/cf^, 3 7°C, 5 

#HSt©ftifla*&*»T** L-fc. r. o i 5 4 

a— /l^#rj7>^ (Coulter counter) T? 5 01" 
[0 0 3 7] 3lJfft:£UV!$tt5:9\ 7 0%EtOH|C* 



(6) #H 2003-126236 

10 

* £ ft ft 5 * dlMS & ft W^fe £l£tz 0 mh, 

3 7°C, 5 xmWg^tDftgMZ 1 0 OrpmT* 

H^^tifcSga^ (orbital shaker) SrlSgL, #?Ltt 
£8f#:«\ 4X1 0 6 cells/ml©«?iS^PffiL^Bg 

*±&*wjjs t &Kmm^m^<Dmmm^Atixm^m 

ftfft IB, 4 0 &0 7 0 Pflig* Ltlf SUKH tH& 

ywr/wxt KflKRTf4«Pll]HJEU H&ESfefefflfl*(s|.tt 
7 0 %, 8 0 %, 9 0 %RU 10 0%i^; -A'Tiliffc 

[0 0 3 8] <H«5)| 1 ><^-f£ i >-e#6>ttfc#«4 
£ffi©?U£©PLGA#?Lte£8F#:«rO. 5X0. 5X 

0 . 7 mm 3 (DIM XX°mffi b7c 0 3 7 °C, 5 * 
20 #.WaJ#*^rt^gLfcSg«^ (1 0 Orpm-egj© £r 
i£fflLTPLGA£fHk&4 X 1 0 6 cells/mljlJg<75HgJi:_k 

3cwm^&^ $^fc 0 i0, 40, 7 0 n 
&^E*j^dws©«i* t mnzvcmftvf l/c 0 

[0 0 3 9] P L G A£att£#flc©£figt©?L&&tf£ 

-en* i xtf* 2 ic* Lfca t) x*hz c mi latent, 

30 fit'bav^i&ilL, 1 0 0 »mSk±.(DQffi<Dl\MX*m 
[0 0 4 0] 

[*1] 



plga 3&tt*<omme>n&K. <t a Bssu^^fla^^amtm^ 


(mg) 






60-^ 100 Mm 


100^400 wm 


400~800#m 


1 


0.16 


0.10 


0.24 


0.35 




0.15 


0.12 


0.45 


0.25 



[0 0 4 1] 



^405*- im2] 









IK* 






9056 


95% 


i ammm 


0.10 


0.11 


0.14 


0.15 


4 5^ 


0.20 


0.27 


0.45 


0.35 



[0042] < mmm 2 >< 2 > -e# htitz^m^ 
ig>hm t gmmz^-tz pgcl mm^wmc < 
•n>t mm^mxmwmmwmm^m^. 



[0 0 4 3] 
[«3] 



tie; 

at/to 
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(mg) 




60wm£TF 


50~-100tf m 


100~400Xim 


400^600 tfm 


i ummm 


0.16 


0.12 


0.27 


0.40 


4s«m 


0.19 


0.12 


0.48 


0.30 



* 



[0 0 4 4] < 3 > BBJ*±&ifHJ)&CDfW#* 

PLGA/tT/Unyi, PLGA/37-yy/tr 
tVul/m., PLGA/37-^>/m MPLGA 

x\,-<ti:^ftmmpLGA5:mfcb%<mi&Mi >xm^ 

IIHIfc«r3||fSixfc*iia©»SrjM5&L (*4) % 10, 4 
[0 0 4 5] S4^b5)5i5t> *ffi*SflfeSfSnfcP* 



^Kxtrp LGA/37— y^/tr-'na vift/^iRX 

ftM 1> Bg«±£«&^:fe>l- $ lit 1/ ^ 5 r t *s?| 

PLGA/ny-^y/tT/UnyiSlltPL 

g a/3 7-yy/tr^D ^^/^m^^trjsv^T 

[0 0 4 6] 
[S?4] 







PLGA 


PLGA/3 


PLGA/t 


PLQA/a 7— y 






Mfeft 
(10*W 


11 


14 


30 


35 


14 


40 



[0 0 4 7] <*Ji^!|4><^£2>T:1#bn7t*aefe 
PGCL/37-^y, PGCL/tT/l-nyl, P 

GCL/37-yy/tT/i'oyS, PGCL/37- 

y jgf&tN* PGCL/37-yy/t TA- D 

¥H1£&#:£ < HSfi$J 1 > "ClEfti Lttfe £ 
SUt^lSSriilW^feT'f^S-a:, ^tL^'ttlB, 4 

-e^Lfc 0 *30 



X [0 0 4 8] Tlfi*5{caLfcai9 s <HJS^!J3>(7)S 

* «m lt*s^^k $ ttfc p g c l ft 

[0 0 4 9] 
[S5] 







PGCL 


PGCL/n 


PGCL/t 

■ 






PGCL/rr^- 


3m* 


18 


15 


as 


36 


IB 


42 



[0 0 5 0] <HJte#|5 > 

fot\-nmx*mtitimmm&&%m Lf-iasip lga 
mp g c Lmi\k3cwfc<Dmm%i%:$: £ 3 a 

(0 3) „ (Sl-(D^^X(7?#.7Ltt^#:^UVBgWS.W 

7 o%^^y-^7?^cffibfc^, MlM£i£tc$!>mc&m 

onxii*^WLfc 0 5.m*<D®m&, mmmmt^m^ 



[0 0 5 1] a4tc^§tlTV^5J;5(c, «{i£tv/-d£ 
m$$mz. PLGA/37-yy/tT;H3 ^@£/¥J8l3: 

*S|fe88 SHt. S£ L TzMfflizMu. Sr^lHf L T H & E 

(in5#M) 0 nmmi$frb%iimnmikx<D&£*m 
^xmm<Di^m^Wi^tz.m^ n^^nw-^m 
Lx^^^nmmcom^-mmffi 2 5 %itxn ufc r. ^ k 



(8) 



13 

[0052] ra«!ft*i6T?«fls$-a:fc«ii, smRtfft 

BI»ffl.i5g(3{i(ca^ O^ffigfeK P L G ARU- P G C L # 
[0 0 5 3] 



10 
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* [Hi] *SftStPLGAS«#C7 BMi#SIL/!:HS* 
[02] *SgfeKPLGAX«fff{C7 B|fflS*LfcBS« 

±saajiawf ffiro h & e m&^n<> 
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